a particularly urgent part of the face requiring treatment before the rest. The whole of the face, including the eyelids, should be done together. Mr. Jackson showed examples of the improvement which could be effected. It was important if one could cut a thick split skin graft to use a single sheet for the forehead and a single sheet for the cheeks, going down to the neck. One would only attempt it, however, if one was happy about the bacteriology. The principles were the same whatever the extent of the burning of the eye, the removal of all dead tissue and the grafting of viable tissue.
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After grafting, little sequestra of bone sometimes caused abscesses. Ectropion might also develop. The upper lid was much more difficult to treat than the lower because the cornea had to be covered. When the eyelids alone were concerned and required grafting tarsorrhaphy was not employed. When the cheek or forehead was involved there was obviously a considerable length of graft to contract, and the contraction might affect the eyelid; in such circumstances tarsorrhaphy was indicated, but it was never necessary in the acute stage.
The Treatment of Burns of the Face and Eyes By R. D. WEEDEN BUTLER, M.R.C.S., L.R.C.P., D.O.M.S. Surgeon to the Birmingham and Midland Eye Hospital I HAVE often had the privilege of acting in a consulting capacity to Mr. D. M. Jackson's Burns Unit at the Birmingham Accident Hospital. I have also been fortunate to work at a Special Eye Hospital in the centre of an industrial area and at a General Hospital in a district where chemicals are more widely handled.
These factors are important. If, for instance, one's clinical work is confined to a special hospital it is a fact that many types of intracranial lesions are comparatively rarely seen: so with burns. In our Eye Hospital one rather tends to get the local eye picture and definitely a narrower view with regard to treatment.
But bums, whether by hot metals or gases, caustics or other chemicals, are frequently so widespread that they are first presented to a General Hospital, due to the primary danger to life rather than sight. Thus the ophthalmologist is used first in a consultative capacity, and it is necessary for him to fit in his advice and treatment in a form which is compatible with the general treatment of the case. Later on the position of primary importance frequently changes-often with an intermediate stage where the plastic surgeon is allimportant. I first came upon this situation at the Burns Unit of the Birmingham Accident Hospital where I was asked to see a man who had been severely burnt in a petrol explosion a few hours previously. He had extensive second and third degree bums of the head and face, chest, and arms. The eyelids showed marked destruction of tissue but the tarsus on all four lids was not badly damaged. Both comeae and conjunctive, were very badly involved. He was being treated for shock, and it was hoped to do his main dressing in a few hours. He was far too ill for us to bother about dealing with a few foreign bodies scattered about in the corneae and conjunctive. I proposed that his eyes should be treated four-hourly with atropine and oil and fiavine drops to begin with and later switch to a water soluble antiseptic drop when the pain in the eye had eased.
I was asked if I could avoid dressing the eyes for several days (I believe ten) as if so the whole case could be treated closed up except for windows for the nose and mouth and so avoid the great risk of secondary infection through two more windows, and drops running under the dressing. They proposed to use penicillin cream on the face. The method was to apply this liberally and bandage the whole area and leave it untouched for literally a week or more. I did not think there was a hope for the eyes and so, summoning up all courage, I asked for atropine to be instilled several times prior to the first dressing to get as full dilatation of the pupils as possible, and then that they should pack the lids and eyes with the cream and close up the whole face as -they wished. Later I attended the first dressing and was greatly surprised to find both eyes more or less free from inflammation. Not only this, but the lids were not badly adherent and the cornea were healed and the nebulation was far less extensive than I expected.
Since then I have frequently adopted the same treatment for the "mainly eye" cases in my own clinics, and have had far less anxiety than before. It may be that the trauma of four-hourly irrigations, rodding and application of drugs to the burnt and devitalized tissues of the comea and conjunctive do more harm than good in the initial stages.
Since this first case I have had several others where the combined general and local dressing has been employed without any disastrous sequelae.
The next advantage of a Bums Unit, as far as the eyes are concerned, is that there is an expert in plastic surgery attached, and I am sure that their inclusion of the skin of the eyelids in their large one-piece skin graft leads to better results than most of us could achieve.
When, however, it comes to symblepharon and getting a mobile eye again, I am convinced that this does come within our sphere. I am quite convinced, however, that this processoften in many stages-can be delayed with advantage. Later the tissues are more viable and the patient is usually quite used to surgery and is also desperately anxious to regain comfort and perhaps a little more vision. I have found them most co-operative and grateful for so little.
In dealing with bands and gross symblepharon the principle should be to cut conjunctiva as little as possible and to remove none. All fibrous bands underneath it should be very carefully dissected out, and often the incisions should be sutured up in the opposite axis to the original cut, in order to give length to the conjunctiva where it is needed. One feature which is very common in burns is for the cornea to be overgrown from the limbus by conjunctiva-like tissue, well supplied with blood vessels. This can be shaved off from the centre outwards and is useful in giving extra conjunctiva where needed and therefore extra mobility. The edge is sutured to the limbus. The denuded cornea is protected with medicated vaselin. Sometimes the lids are sutured in the open position and I have employed a speculum for twenty-four hours to keep the fornices from closing up again.
The time to consider whether vision can be obtained by corneal grafting is after the eye has settled down with little vascularization, maximal clearance of the cornea and with the fullest mobility possible.
My personal experience in this sphere is slight but, from my colleagues, particularly Mr. M. J. Roper-Hall, I gather that burns of the comea, when treated by grafting, do badly compared with grafting for other causes such as nebulk after ulcers and the dystrophies.
Experience has shown that the best results come from a lamellar graft followed by a full thickness graft at a later date. At the first operation particular attention is given to the destruction of blood vessels in the corneal tissues by actual cautery-thus clearing the way for the second operation.
So far, the management of a bad case of burns of the eye, complicated with severe general bums has been described, irrespective of the type of the burn. Now an attempt will be made to give a survey of bums where the eye was the major factor. These were often complicated by some facial bums of the first and second degreebut only small areas in the second degree. For this purpose the case sheets for the past three years of admittances to our male treatment wards were examined. Regrettably the records proved to be very incomplete, particularly as regards exact history and final vision and notes about scarring. Apart from this, the picture leaves out minor burns which would put up the figures for lime burns and acid bums which were treated as out-patienti.
Leaving out females cuts down explosions of gas ovens, frying fat, and hair-curling tongs as the causes of the accidents.
Further, the three-year period proved to be too short to include corneal graft cases, as these are too active to be dealt with in that period in most instances.
In this ward 57 cases were admitted in the three years. Of these: 22 were bilateral. 1 was due to gas. 27 were due to hot or molten metal.
1 was due to disinfectants. 22 were due to lime or other alkalis 6 were treated with amniotic grafts of and unspecified chemicals. which 2 were bilateral. 2 were due to acid.
2 eyes were so badly bumt by metal that they were excised.
It is significant that nearly half the cases were from metal bums, and were clearly defined on first presentation, the majority being due to "blow-outs" while casting. In some cases, on opening the lids, a metal cast of the fornices fell out of the eye. The main early feature of these cases was that there was gross destruction of the tissues where the metal touched, namely the conjunctiva. sclera, and lids, or the comea and lids, or all four. They were automatically admitted at once. The courses of the cases depended on the areas involved, the depth of the bum into the sclera, or cornea and the age of the patient. Scleral bum-s seemed to be deeper, probably due to lid pressure at the time of the accident, than those where the comea was involved alone with burns of the lids when they closed. But in these the metal often fell out at once. Old men seemed to heal far more slowly than the young ones.
Symblepharon was more common in metal bums and more complete than from other causes, again due to the natural apposition of the two bumt surfaces.
Often the scleral bums alone, although sometimes deep, affected vision n the end very little. They were often quite small but deep and healed slowly. The corneal ones left very dense and deep nebule. The only two eyes excised occurred among the metal bums. Lime and caustic burns do not, on the whole, seem to be as bad as they were years ago. Or perhaps it would be more correct to say that the severe burns presenting themselves are not as frequent as they used to be although, with increasing use of chemicals in industry, there are more accidents involving the eyes. This is undoubtedly due to efficient ambulance rooms in factories and more immediate first-aid kits beside the vats and machines in a wellrun works.
A large number of slight caustic burns are never admitted but treated in out-patient and follow-up departments.
But there is a snag. Quite a number of the admitted cases of caustic burns, on presentation, showed no obvious corneal damage, but had marked injection of the conjunctival vessels.
Later, the vessels of the limbus were occluded and looked coagulated and the cornea was ulcerating. These are probably due to poor nourishment by the limbal vessels and possibly secondary infection.
The majority of the immediate admittances were due to lime, chiefly connected with the building trade where first aid is often absent or sketchy and the lime is also in solid form and not easily removed properly, especially from the upper fold of the upper fornix. Thus the eyes-often both-are subjected to lime and grit for some considerable time before treatment.
Alkalis in fluid form are more easily dealt with-even under a tap-but again, both eyes are often involved.
It is regrettable that in trade processes the chemicals involved are called by such names as "pickle" or Fluid C, &c., and it takes time to find out the cause, as this may be an acid, alkali, or degreaser. The effects of caustic burns vary from slight injury with complete recovery-but sometimes with a very sensitive eye for months and epiphora and photophobia-to gross destruction with some of the most complete corneal opacities, symblephara, and an immobile eye. Healing is slow with much new vessel formation in the coagulated conjunctiva and cornea. One of the worst seen was with a proprietary depilatory. Some spurted out of the tube and gradually her whole cornea became opaque with the appearance of china. Several conjunctival and mucous membrane operations were needed to free the globe and allow the lids to close. This depilatory was very adherent and very caustic. There was even a warning on the tube about not using it near the eyes.
In practice it seems that most of the bad burns are from molten metal including almost complete destruction of the globe as in the two cases where the eye was excised. But caustics, and particularly solid alkalis, do produce a great many blind eyes as regards nebulk and their course is more insidious.
TREATMENT There are three main fundamentals: Firstly, remove the cause, then realize that the tissues are very devitalized and need little or no further irritation and, lastly, guard against secondary infection.
As in eye treatments for other conditions, fashion plays a part, and in every Eye Hospital no two surgeons may be using the same treatment, so with bums, and it is significant that the cases do equally well or badly.
The fashion as regards drugs is now for the sulphonamides and the antibiotics. Earlier it was all oily drops to begin with, followed by a weak antiseptic drop later. My own preference has been for saline lotion, atropine 1 %, and penicillin cream, in recent years, for all groups after a very careful toilet of the lids, fornices, and eyes. I should like to leave them closed for several days but have not risked it except in conjunction with the gross body bums mentioned earlier. It seems to work equally well with bums due to metals or caustics.
Most of the metal bums in the group under discussion were treated with Albucid 6% ointment, and the caustics with chloramphenicol 05 5% ointment. Neither of these is a great favourite of mine. In both types of burn cortisone drops were used in the later stages to reduce the congestion of the cornea, while pannus was being formed, and I think it is quite rational, particularly as it gives the patient greater comfort. Eight eyes burnt with metal were treated with amniotic grafts which were closely applied to the globe fornices and lid margins and sutured in position, and several were treated thus in earlier years. The results were fairly good, particularly in preventing adhesions. This method should be explored further, but it should be preceded by an intensive course of penicillin drops for several hours. The chief disadvantage is that it is very hard to see how the cornea is progressing through the graft. Its use cuts down late plastic repairs enormously.
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One case was treated with heparin drops. It was a lime burn and not severe and it did well. No conclusions are drawn from this isolated case.
In a large number of cases systemic penicillin or sulphonamides were given, probably empirically and were, probably, a waste of money. % In conclusion, the final results of severe burns are bad-not so much as regards total loss of eyes, but as regards the final vision obtained and the prolonged treatment necessary. The periods were rarely under six weeks, and often ran into years. The position is intensified by the fact that so often both eyes are involved and the patients in the prime of life.
There should be close co-operation between the general surgeon, ophthalmologist, and plastic surgeon, in the initial stages of the treatment as well as in the follow-up of the cases.
Mr. N. P. R. Galloway asked Mr. Butler if he found BAL of any use in the treatment of bums.
Mr. Butler said that he could give no answer.
Dr. N. Langdon Lloyd, referring to Mr. Butler's remark that where there was good first-aid treatment in the factories the results were better, said that there were many fashions in the immediate treatment of chemical eye injuries in factories. In factories there might be bottles of sodium bicarbonate of various strengths from 1 to 5 %, bottles of buffered phosphate solution, bottles of saline, or bottles of water.
Mr. Butler said that the first thing was to know what treatment was used in any particular industry, what chemicals were being dealt with. The best treatment was to wash out the eye to get rid of all debris and pack the whole eyelid up, using penicillin cream. He did not think it mattered whether the wash-out fluid was acid or alkaline or anything else.
Mr. M. D. Thakore asked whether penicillin was likely to make the cornea react unfavourably, just as skin of the eyelids occasionally did?
Mr. Harold Ridley said that immediate first aid was of the utmost importance. No late treatment compared with immediate and copious irrigation with plain water. When the patient reached hospital it seemed important to irrigate the eye with the most appropriate fluid and also to assess whether or not the conjunctiva was viable or was about to necrose. Did Mr. Butler consider that excision of necrotic conjunctiva was an important therapeutic measure? It seemed to the speaker that if dead conjunctiva was left, subconjunctival fibrosis occurred diminishing the blood supply to the limbus, thereby increasing corneal damage. Personally he thought that removal of necrotic conjunctiva and its replacement by a conjunctival graft was very helpful in severe burns.
Mr. Butler said he thought that unless the eye was very dirty the more it was left alone the better. One got a lot of molten metal burns and a lot of caustic ones with acid, and he thought that as long as there were no tags or anything of that sort it was better to get the eye as quiet as possible and excise the conjunctiva when the cedema had settled down. The eye might be very swollen, and it was better to let it subside.
Mr. G; Black asked whether there was any possibility of making good conjunctival losses by the use of cadaver material and whether it had been found possible to use a vascularized membrane from the conjunctiva from the cadaver for transplantation to another person.
Mr. Butler replied that he had not used any of it, he had used mucous membrane. Mr. H. M. Symons said that he had seen it tried as a temporary measure; it did not last very long. The President: The same sort of effect as the amniotic membrane? Mr. Symons spoke of his experiqnce in regard to clouding of the cornea with amniotic inembrane grafts, which was mentioned by Mr. Weeden Butler. During extensive use of the method while it was being developed, it had been found that it was not wise to cover the cornea conipletely, but to cut" out a small central window in the membrane.
Mr. H. B. Stallard said replacement of extensive conjunctival loss had been successfully done by grafts taken from the great omrentum.
Mr. A. G. Palin asked whether Mr. Butler had used cortisone in the early stages of these burns. Everybody knew the danger of us g it too early in a cataract operation. He had one patient who in the First World War in 1917 sured from a severe mustard gas keratitis, and trouble had recurred so that twice during the last year he had come up with ordinary keratitis. More than half his cornea was involved. The orthodox tre; tments were applied for forty-eight hours, and then he tried cortisone, with the result that the condition cleared up like magic within two days; and within another two days had healed ama ingly, although at the outset he had suggested a fortnight.
Mr. Butler said that in the out-pratient department, in cases of milder burns, cortisone had been used initially.
